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VOORTMAN FARM SI TE, LEH GH COUNTY, PENNSYLVAN A

#DR
STATEMENT OF BASI S AND PURPCSE

THE PURPCSE OF TH' S DECI S| ON DOCUMENT | S TO DESCRI BE THE SELECTED REMEDI AL ACTI ON FOR GROUND WATER AT THE
VOORTMAN FARM S| TE AND THE TECHNI CAL EVALUATI ON TO SUPPORT THI'S DECISION.  THI'S RECORD OF DECI S| ON ( ROD)
FULFI LLS THE STATUTORY REQUI REMENTS OF SECTI ON 113 (K)(2)(B)(V) AND SECTION 117 OF THE COVPREHENSI VE

ENVI RONVENTAL RESPONSE, COVPENSATI ON AND LI ABI LI TY ACT OF 1980 (CERCLA) AS AVENDED BY THE SUPERFUND
AVENDVENTS AND REAUTHCRI ZATI ON ACT OF 1986 42 U.S.C. 9601 ET. SEQ AND |'S CONSI STENT W TH THE NATI ONAL
OONTI NGENCY PLAN (NCP), 40 C.F.R PART 300.

DOCUMENTS REVI EVED

THE FOLLON NG DOCUMENTS PROVI DE THE KEY SUPPORTI NG | NFORVATI ON | N THE ADM NI STRATI VE RECORD WH CH DESCRI BE
THE ENVI RONMENTAL AND PUBLI C HEALTH CONCERNS AT THE VOORTMAN FARM S| TE.

- VOORTVMAN FARM SI TE, FI NAL REMEDI AL | NVESTI GATI ON REPORT, JANUARY 1988, PREPARED BY BAKER/ TSA
| NCORPCRATED.

- VOORTVAN FARM SI TE, DRAFT FEASI BI LI TY STUDY REPORT, FEBRUARY 1988, PREPARED BY BAKER/ TSA
| NCORPCRATED

- REMEDI AL ACTI ON MASTER PLAN (RAMP), VOORTVAN FARM S| TE, DECEMBER 1984, PREPARED BY ECOLOGY AND
ENVI RONVENT

- NOTES FROM DER REMOVAL ACTI ONS, SEPTEMBER 1986.

THE AGENCY HAS PRESENTED A COMPLETE ADM NI STRATI VE RECORD TO THE PUBLI C FOR 30 DAYS AND HAS PLACED A
NEVWSPAPER ADVERTI SEMENT DESCRI Bl NG THE REMEDI AL ACTI ON SELECTED IN TH' S DECI SION.  THE AGENCY HAS ALSO

Dl SCUSSED THESE REPORTS W TH THE PENNSYLVANI A DEPARTMENT OF ENVI RONMVENTAL RESOURCES (DER) WH CH HAS AGREED ON
THE ALTERNATI VE SELECTED.

I HAVE BEEN BRI EFED BY MY STAFF ON THE CONTENTS OF THESE DOCUMENTS, THE PUBLI C COMMVENTS AND DER S LETTER OF
CONCURRENCE AND THEY FCRM THE PRI NCI PAL BASI S FCR MY DECI SI ON.

#DE
DECLARATI ONS

THE SELECTED REMEDY | S PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONVENT AND ATTAI NS FEDERAL AND STATE

REQUI REMENTS THAT ARE APPLI CABLE OR RELEVANT AND APPROPRI ATE. | HAVE DETERM NED THAT THE NO ACTI ON
ALTERNATI VE COVBI NED W TH CONTI NUED MONI TORI NG OF THE ON SI TE WELLS | S AN EFFECTI VE REMEDY FCR THE GROUND
WATER AT THE VOORTMVAN SI TE.

SI NCE SOVE HAZARDOUS SUBSTANCES REMAIN | N THE SI NKHOLE A REVIEWW LL BE CONDUCTED W TH N FI VE YEARS AFTER
TH S DECI SI ON TO ENSURE THAT THE REMEDY CONTI NUES TO PROVI DE ADEQUATE PROTECTI ON OF HUVAN HEALTH AND THE
ENVI RONIVENT.

I HAVE ALSO DETERM NED THAT THE ACTI ON BEI NG TAKEN | S APPROPRI ATE WHEN BALANCED AGAI NST THE AVAI LABILITY OF
TRUST FUND MONI ES FOR USE AT OTHER SI TES. THE NO ACTI ON ALTERNATI VE | N CONJUNCTI ON W TH GRCUND WATER
MONI TORI NG W LL ADEQUATELY PROTECT PUBLI C HEALTH, WELFARE AND THE ENVI RONMVENT.
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#SDSRA
SI TE DESCRI PTI ON AND SUMVARY CF REMEDI AL ALTERNATI VES

S| TE LOCATI ON AND DESCRI PTI ON

THE VOORTMAN FARM SI TE IS LOCATED I N UPPER SAUCON TOMNSH P. THIS TOMNSH P | S SI TUATED | N THE SCQUTH- EASTERN
CORNER OF LEHI GH COUNTY, SEVEN M LES FROM THE METRCPCLI TAN AREAS OF ALLENTOMN AND BETHLEHEM MORE

SPECI FI CALLY, THE SITE | S LOCATED ON A 43- ACRE FARM BETWEEN VERA CRUZ RQAD AND LI MEPORT Pl KE APPROXI MATELY
3/4 M LES SOUTHVWEST OF LANARK, PENNSYLVANIA AS SHOM ON FI GURE 1. (FI GURES ARE ATTACHED AT THE END OF THE
TEXT.) THE SI NKHOLE IS S| TUATED ADJACENT TO A NORTH TO SOQUTH TREE LI NE ON THE FARM WEST OF THE WEDGEWOCD
GOLF COURSE.

THE SITE I S A SI NKHCLE THAT CONTAI NED EMPTY BATTERY CASI NGS VWH CH WERE DUMPED THERE | N LATE 1979 AND EARLY
1980. THE BATTERY CASI NGS REMAI NED UNTI L SEPTEMBER 1986, WHEN THE CASI NGS WERE REMOVED DURI NG AN EFFCORT BY
PENNSYLVANI A DER TO EXTI NGUI SH A FI RE I N THE SI NKHOLE.

THE SI NKHOLE NOW APPEARS TO CONTAI N NO BATTERY CASI NGS. NEARBY SURFACE SO LS HAVE SLUWPED | NTO THE BOTTOM OF
THE SI NKHOLE G VI NG THE VI SI BLE | MPRESSI ON OF DEPTH TO BE ONLY 40 TO 45 FEET. THERE HAVE BEEN REPORTS THAT
THE SI NKHOLE WAS MJUCH DEEPER AT ONE TIME, BUT TH S HAS NOT BEEN SUBSTANTI ATED BY THE BACKGROUND | NFORVATI ON
OR THE WORK PERFORMED | N THE REMEDI AL | NVESTI GATI ON FEASI BI LI TY STUDY (RI/FS). THE SINKHOLE AT THE SURFACE
I'S SLI GHTLY ELI PTI CAL WTH DI MENSI ONS OF 45 FEET NORTH TO SOQUTH AND 65 FEET EAST TO WEST. FOR SI TE SAFETY,
THE SI NKHCLE |'S ENCI RCLED AT THE SURFACE BY A SNOW DRI FT FENCE. THE LAND ARCUND THE  SI NKHOLE | S USED

PRI MARI LY FOR AGRI CULTURE.

THE BATTERY CASI NGS DUMPED | NTO THE SI NKHOLE HAVE BEEN SUSPECTED OF CONTAI NI NG RESI DUAL LEAD, CADM UM AND
ZINC. THESE WERE | DENTI FI ED AS THE PRI MARY POLLUTANTS ASSCCI ATED W TH THE CASI NGS I N THE PRELI M NARY
ASSESSMENT OF THE SITE. DER SAMPLED WATER FROM BATTERY CASES WTH N THE SI NKHOLE IN APRIL, 1980, AND FOUND
LEVELS IN EXCESS OF THE NATI ONAL PRI MARY CR SECONDARY DRI NKI NG WATER STANDARDS.  CONCENTRATI ONS RANGED UP TO
24 UG 1 FOR CADIMUM 49,500 UG 1 FOR LEAD, AND 10,350 UG 1 FOR ZI NC. THE OVERRI DI NG CONCERN AT THE SI TE WAS
THAT THESE METALS MAY BE ENTERI NG THE GROUND WATER AND MAY PCSE A THREAT TO THE PUBLI C.

#SR
SI TE H STCRY

EMPTY AUTOMOTI VE BATTERY CASI NGS WERE DUMPED | NTO THE VOORTVAN SI NKHOLE FROM LATE 1979 TO EARLY 1980
(ESTIMATED). IN THE SPRING OF 1980, C TI ZENS COVPLAI NED TO UPPER SAUCON TOMSHI P OFFI CI ALS WH CH  RESULTED
IN THE INITIAL SI TE | NVESTI GATI ON OF THE VOORTMAN SI NKHOLE BY THE TOMSH P. A PRELI M NARY | NJUNCTI ON

PROH BI TI NG FURTHER DUMPI NG WAS OBTAI NED BY UPPER SAUCON TOANSH P. UPON REVI EWOF THE SI TE BY DER, AN | LLEGAL
RESOURCE RECOVERY OPERATI ON ORDER WAS | SSUED THROUGH THE REG ONAL SOLI D WASTE MANAGER TO THE PROPERTY OMERS
ON JUNE 27, 1980. TH S ORDER PRCHI BI TED ANY FURTHER DUMPI NG OF WASTES | N THE S| NKHOLE AND NVANDATED A PROPGSAL
FOR REMOVAL OF SUCH WASTES. AN APPEAL FROM THE LANDOWNERS WAS FI LED ON JULY 27, 1980 AND W THDRAWN ON
FEBRUARY 4, 1981.

A SUBSEQUENT | NVESTI GATI ON BY STATE AND FEDERAL AGENCI ES RESULTED I N THE VOORTMAN FARM SI TE RECEI VI NG A
RANKI NG VI A THE HAZARD RANKI NG SCORE. FURTHER REVI EW RESULTED | N THE VOORTMAN FARM SI TE BEI NG PLACED ON  THE
FI RST NATI ONAL PRI ORI TI ES LI ST PUBLI SHED | N DECEMBER 1982.

THE REMEDI AL ACTI ON MASTER PLAN (RAMP) WAS PREPARED FCR THE VOORTMAN FARM SI TE BY ECOLOGY AND ENVI RONMENT,
INC. I N DECEMBER 1984. THE OVERALL OBJECTI VE OF THE RAMP WAS TO PROVI DE ORGANI ZED DATA TO ASSI ST IN THE
DEVELOPMENT OF THE RI/FS WORK PLAN. | N AUGUST 1985, DER REQUESTED PROPOSALS TO PROVI DE REMEDI AL

I NVESTI GATI ON AND FEASI BI LI TY STUDY (RI/FS) SERVI CES AT THE VOORTMAN FARM  BAKER/ TSA, | NC. RECEIVED NOTI CE
OF AWARD TO PERFORM THE WORK AND | NI TI AL CONTRACT DOCUMENTS | N MARCH 1986.

ONE MAJOR EVENT THAT OCCURRED AT THE SITE IN THE | NTERIM BEFORE INITIATION OF THE R WAS A FIRE IN THE

SI NKHOLE. ON SEPTEMBER 10, 1986, DER S S| TE REPRESENTATI VE WAS | NFORVED THAT THE BATTERY CASINGS | N THE
VOORTMAN SI NKHOLE WERE ON FI RE. REPEATED ATTEMPTS BY THE UPPER SAUCON TOMSHI P FI RE DEPARTMENT OF EXTI NGUI SH
THE FI RE WERE UNSUCCESSFUL BECAUSE THE BATTERY CASI NGS WERE BURNI NG UNDERGRCUND. Al R MONI TORI NG BY DER S
BUREAU OF AIR QUALI TY CONTROL SHOWED THAT SI GNI FI CANT QUANTI TI ES OF LEAD WERE BEI NG RELEASED FROM THE FI RE.

A MEETI NG W TH UNDERGROUND- FI RE EXPERTS FROM SEVERAL DER BUREAUS WAS HELD ON SEPTEMBER 17, 1986 TO SELECT THE
BEST SCLUTI ON TO EXTI NGUI SH THE FI RE AND DI SPOSE OF THE WASTES PRCPERLY. BI DS FROM THREE EMERGENCY RESPONSE
CONTRACTORS WERE SCLI G TED TO CARRY OQUT THE RESPONSE PLAN.  ON SEPTEMBER 25, 1986, DER FUNDS WERE

APPRCPRI ATED TO | MPLEMENT DER S FI RST SUPERFUND CLEAN-UP ACTI ON.  ON SEPTEMBER 29, 1986, DER EXECUTED AN
EMERGENCY SERVI CE CONTRACT W TH BES ENVI RONMENTAL SPECI ALI STS, I NC. DER SI TE REPRESENTATI VE DI RECTED THE



MOBI LI ZATI ON AND THE EXCAVATI ON OF A RAMP DOMN | NTO THE SI NKHOLE. TH S WORK BEGAN ON OCTCBER 1, 1986. ON
OCTOBER 3, 1986, ACCESS WAS GAI NED TO THE BURNI NG WASTES, WWH CH WERE EXCAVATED AND EXTI NGUI SHED.  ADDI TI ONAL
WASTES/ RESI DUES WERE EXCAVATED FROM THE SI NKHOLE, AND FOR SEVERAL DAYS AFTERWARDS, THEY WERE STORED IN A
TEMPORARY LI NED STORAGE AREA TO AWAI T FI NAL DI SPOSAL. ON COCTCBER 27, 1986, THE FI NAL PHASE OF THE RESPONSE
OCCURRED W TH THE LQADI NG AND TRANSPORTATI ON OF THE WASTES FROM THE TEMPORARY STCRAGE AREA TO A RCRA

AUTHORI ZED LANDFI LL I N NEW YORK STATE. THE REMOVAL WAS COVPLETED ON OCTOBER 30, 1986, AND THE CONTRACTCR WAS
DEMOBI LI ZED. AN ESTI MATED 230 CUBI C YARDS OF WASTES WERE TRANSPCORTED COFFSI TE.

THE R BEGAN I N APRIL 1987 APPROXI MATELY SEVEN MONTHS AFTER THE FIRE. THE RESULTS SHOW THAT REMOVAL OF THE
BATTERY CASI NGS HAS HELPED REMEDI ATE THE SITE. THE RI/FS WAS COVWPLETED I N FEBRUARY AND WLL BE  SUMVARI ZED
AS PART OF TH S DECI SI ON MAKI NG DOCUMENT.

#RI' S
REMVEDI AL | NVESTI GATI ON' SUMVARY

THE FI RST STEP IN THE RI CONSI STED OF COLLECTI NG AND REVI EW NG PERTI NENT DATA FROM EPA, DER AND VAR QUS
LEH GH COUNTY AGENCI ES. FOLLOW NG THESE PRELI M NARY ACTI VI TI ES, AN EXTENSI VE Fl ELD SAMPLI NG PROGRAM WAS
CONDUCTED. THE SAMPLI NG WAS PERFCRVED TQO 1) DETERM NE THE AREAL EXTENT OF CONTAM NATI ON, 2) DETERM NE
GROUND WATER QUALITY IN THE VICINITY OF THE SI NKHCLE, 3) PROVI DE ADDI TI ONAL SUBSURFACE | NFORVATI ON, AND 4)
EVALUATE SURFACE WATER AND LOCAL WATER WELL QUALITY OFFSITE. ON-SITE ACTIVI TI ES | NCLUDED Al R MONI TCRI NG
SURFACE AND BOREHOLE GECPHYSI CAL SURVEYS, A 12 HOUR PUWP TEST AND SAMPLI NG OF SURFACE WATERS, LOCAL

RESI DENTI AL WATER SUPPLI ES, SUBSURFACE SO LS, SINKHOLE SO LS, AND GROUNDWATER FROM THE NEWLY | NSTALLED
MONI TORI NG VEELLS.  THE LOCATI ONS OF THESE SAMPLI NG PO NTS ARE SHOM I N FI GURES 2 AND 3.

ONCE THE FI ELD | NVESTI GATI ON WAS COVPLETED, THE NEXT STEP WAS TO COWPI LE AND EVALUATE FI ELD | NVESTI GATI ON
ANALYTI CAL RESULTS | N ORDER TO | DENTI FY THE MAGNI TUDE AND EXTENT OF CONTAM NATI ON ASSOCI ATED W TH SI TE.

I NHERENT IN TH S EVALUATI ON WAS AN ASSESSMENT OF THE RELI ABI LI TY OF THE DATA THROUGH VALI DATI ON PROCEDURES.
THE REVI EW PROCESS | NCLUDED COVPARI NG THE DATA W TH APPLI CABLE STANDARDS. THEN AN EVALUATI ON WAS MADE AS TO
THE EXTENT OF POTENTI AL THREATS TO HUMAN HEALTH AND THE ENVI RONMENT. THE RI QUTLI NES THE BACKGROUND

I NFORVATI ON LEADI NG UP TO THE REMEDI AL | NVESTI GATI ON, THE FI ELD METHODS EMPLOYED DURI NG THE | NVESTI GATI ON,
AND THE DI SCUSSI ON OF ANALYTI CAL RESULTS. BASED ON THE FI NDI NGS OF THE FI ELD STUDI ES, A R SK ASSESSMENT WAS
CONDUCTED TO | DENTI FY POTENTI AL OR ACTUAL HEALTH RI SKS PGSED BY SI TE CONDI Tl ONS.

GOLOGY

THE VOORTMAN FARM SI TE LIES WTH N THE SAUCON CREEK BASIN WH CH | S PART OF THE LEH GH RI VER AND DELAWARE

RI VER DRAI NAGE SYSTEM GEOLOG C FORVATI ONS | N THE SAUCON CREEK BASI N | NCLUDE CAMBRI AN AND CORDOVI CI AN
CARBONATES, CAMBRI AN QUARTZI TE, PRECAMBRI AN METAMORPHI C AND | GNEQUS ROCKS, AND TRI ASSI C SANDSTONE, SHALE
CONGLOVERATES, AND DI ABASE. THE CARBONATE ROCKS, CONSI STI NG OF DOLOM TE AND LI MESTONE, HAVE BEEN | NTENSI VELY
FOLDED, FAULTED AND CUT BY TWD PRI NCI PAL JO NT SYSTEMS. THESE SYSTEMS | NTERSECT EACH OTHER AND THE BEDDI NG AT
NEARLY RI GHT ANGLES. THE JO NT SYSTEMS ARE COWONLY FI LLED WTH QUARTZ AND CALCI TE. THE SAUCON VALLEY, WH CH
I NCLUDES THE SAUCON CREEK BASI N, LIES ALONG SAUCON CREEK FROM HELLERTOMN TO LI MEPORT AND ALMOST |'S COWPLETELY
ENCI RCLED BY H LLS OF GRANI TE ROCKS THAT ARE PART OF THE READI NG PRONG THE VOORTMAN FARM SI TE BEDROCK | S
LOCATED I N THE BEEKMANTOMWN GROUP. FROM THE DRI LLI NG PROGRAM CONDUCTED AT THE SI TE, THE BEDROCK | S BEST

DESCRI BED AS A MEDI UM GRAY TO LI GHT GRAY DOLOM TE.  WHI LE DRI LLING THE GROUND WATER THAT WAS DI SCHARGED FROM
THE BOREHOLE WAS ORANGE IN COLOR WHEN IN VO DS (DUE TO THE SILT AND CLAY VO D FILL) AND GRAY | N COLOR WHEN I N
COVPETENT DOLOM TE BEDROCK. THE BEDROCK IN THI'S AREA IS SUBDI VI DED BY FAULTS, FRACTURES, JAO NTS, AND TO A
LESSER EXTENT BEDDI NG SURFACES. THESE FEATURES TEND TO CREATE LARGE BLOCKS OF ROCK AND I T IS ALONG THESE
STRUCTURAL SURFACES THAT BEDROCK WEATHERI NG |'S MOST | NTENSE. THE WEATHERI NG DECREASES | NVARD AND AVWAY FROM
THESE FEATURES TO A SCLI D UNVEATHERED DOLOM TE | NTERI CR

HYDROGEQLOGY

THE PRESENCE OF SI NKHOLES BOTH ONSI TE AND OFFSI TE CHARACTERI ZE DI SSOLVED CARBONATE ROCK TERRAI N, COVMONLY
CALLED KARST. DEVELCPMENT OF SI NKHOLES AND THE ASSCCI ATED SI GNI FI CANT SOLUTI ON OF BEDROCK ARE DEPENDENT ON
CLI MATE, SOLUBILITY, PORCSITY AND PERVEABI LI TY OF THE ROCK; SO L AND VECETATI ON COVERS, GROUND WATER LEVEL
FLUCTUATI ONS; SURFACE DRAI NAGE AND THE CHEM CAL CORRCSI VENESS CF GROUND WATER.  VERTI CAL GROUND WATER
MOVEMENT |'S BY CHANNELED FLOW THROUGH VERTI CAL SHAFTS OR JO NTS; HORI ZONTAL FLOW 1S PRI MARI LY THROUGH

SCLUTI ON CONDUI TS ALONG FRACTURES (FAULTS, JO NTS AND BEDDI NG PLANE PARTINGS) WH CH FORM A COWPLEX SYSTEM
OF TUBES OR PIPES. AS CORROSI ON ALONG THE FRACTURES ENLARGE SOLUTI ON CONDUI TS, FUNNEL- SHAPED SI NKHOLES OFTEN
APPEAR, CONDU T ROOFS COLLAPSE AND PRI NCI PAL FLOW CHANNELS ARE FCRMVED.

MAJOR WATER BEARI NG FRACTURES AT THE VOORTMAN SI TE TREND NORTHEAST TO SCQUTHWEST AND DI P NORTHWEST, NCRTH AND



NORTHEAST. BEDDI NG PLANES TREND TO THE NORTHEAST AND DI P TO THE SQUTHEAST. THE RESULTI NG GENERAL  GROUND
WATER AND SURFACE WATER FLOW DI RECTI ONS ARE EAST TO NORTHEAST TOMRDS SAUCON CREEK.  STATI C WATER LEVELS
RANCE FROM APPROXI MATELY 27 FEET TO 40 FEET BELOW GROUND SURFACE.

THE FRACTURE TRACE ANALYSI S, DRI LLI NG PROGRAM AND GECPHYSI CAL | NVESTI GATI ONS ALL CONFI RM THE PRESENCE CF
FRACTURE AND VO D ZONES WTH N THE DOLOM TE. RESULTS FROM THE AQUI FER TEST VER FY THE FRACTURED AND
CAVERNQUS NATURE OF THE DOLOM TE AND | NDI CATE LARGE TRANSM SSI VI TI ES AND SUBSTANTI AL FLOW RATES CF GROUND
WATER

SI NKHOLE DEVELOPMENT

A SCLUTI ON- TYPE SI NKHOLE IS A DEPRESSI ON | N THE SURFACE OF THE GROUND WH CH USUALLY IS CAUSED BY THE COLLAPSE
OF THE SOLUTI ON CAVI TY ROCF | N CARBONATE ROCK. THE FORMATI ON OF THESE SI NKHOLES |'S DEPENDENT  UPON THE
PRESENCE OF LI MESTONE CR DOLOM TE AND THEI R | NHERENT SCLUBI LI TY IN WATER | T SHOULD BE NOTED THAT NOT ALL
AREAS UNDERLAI N BY CARBONATE BEDROCKS ARE SUBJECT TO S| GNI FI CANT SCLUTI ON AND SI NKHOLE DEVELCPMENT. HOWEVER,
THE DOLOM TE BEDROCK PRESENT AT TH' S SI TE | S SUSCEPTI BLE TO S| NKHOLE DEVELOPMENT. THE GROUND WATER AT THE

SI TE FLOAS THROUGH FRACTURES CAUSED BY FAULTI NG THE CARBONATE BEDROCK AT THE SI TE HAS BEEN BROKEN | NTO A
NETWORK OF JO NTS AND FRACTURES WHI CH ALLOW THE MOVEMENT OF GROUND WATER. AS THE GROUND WATER PASSES THROUGH
THESE FRACTURES, | T WDENS THE FRACTURES BY SLOALY DI SSOLVI NG THE ROCK. EVENTUALLY, A SYSTEM OF CAVES OR
EXTREMELY LARGE FRACTURES FORM FROM THE DI SSOLVI NG OF THE BEDROCK BY THE WATER  THE W DENI NG CONTI NUES UNTI L
THE CAVE ROCF |'S DI SSOLVED TO A PO NT WHERE THE SO L OVERBURDEN MAY BE PLACED | N SUSPENSI ON AND EVENTUALLY
FLUSHED QUT OF THE BOTTOM OF THE NEWY FORMED SI NKHOLE BY GROUND WATER FLOWN  THE SI NKHOLE W LL RANGE IN SI ZE
FROM LESS THAN A FOOT TO A LARGE CAVE AS W TNESSED NEAR THE VOCRTVAN FARM SI TE.

SI NKHOLE WASTE CHARACTERI ZATI ON

THE PURPCSE OF SAMPLI NG THE SI NKHOLE SO LS WAS TO CHARACTERI ZE AND DETERM NE THE CONCENTRATI ONS OF SUSPECTED
CONTAM NANTS REMAINING | N THE SI NKHOLE. A SKETCH OF THE SI NKHOLE 1S SHOM IN FI GURE 4. BOTH SO L AND WATER
SAMPLES VERE TAKEN I N THE SI NKHCLE, AND THESE RESULTS ARE SHOM BELOWIN TABLES 1 AND 2. THESE SPECI FI C
MVETALS ARE H GHLI GHTED BECAUSE OF THEI R POTENTI AL TOXICI TY AND THEI R ASSCCI ATI ON W TH THE SCURCE OF THE
BATTERY CASI NGS.

SO LS WASTE CHARACTERI ZATI ON

SO L SAVMPLES WERE COLLECTED DURI NG THE DRI LLING CF THE OVERBURDEN SO LS AT THE I NI TI AL VELL WHI CH WAS

APPROXI MATELY 100 FEET SQUTH EAST COF THE SI NKHOLE. SAMPLES WERE COLLECTED AT | NTERVALS CF Fl VE FEET.

ORGANI CS ANALYSI S WAS CONDUCTED FOR THE SO L SAMPLES FROM THE 45 TO 47 FOOT DEPTH BUT THE ONLY COVPOUNDS
DETECTED WERE FROM LABCRATCRY | NTRODUCED CONTAM NATI ON RATHER THAN ENVI RONMVENTAL CONTAM NATION.  THE ~ METALS
ANALYS| S PER- FORMED ON ALL THE SAMPLES SHOWED LOW LEVELS OF CADM UM COPPER, LEAD, N CKEL, AND ZINC. NO
COVPOUND OR METAL ENCOUNTERED | S AT LEVELS THAT WARRANT CONCERN.

AS SHOM | N TABLE 3, THE VALUES FROM DI FFERENT DEPTHS OF SO L BORI NG VF-4 WERE WTHI N TYPI CAL RANGES FOR U. S.
SO LS EXCEPT FOR ONE H GH READI NG OF COPPER AT A DEPTH | NTERVAL CF 10 TO 12 FEET.

GROUND WATER WASTE CHARACTERI ZATI ON

THE FI ELD ACTI VI TI ES | NSTALLED FOUR MONI TORI NG VELLS SURRCUNDI NG THE SI NKHOLE ON THE NORTH, EAST, SOUTHEAST
AND SQUTH SI DES. THESE MONI TORI NG WELLS WERE SAVPLED ON TWD OCCASI ONS.  THE RESULTS REVEALED NO PRESENCE OF
VCLATI LE, PESTI Cl DES OR PCB CONSTI TUENTS. SQOVE SEM VOLATI LE CONSTI TUENTS WERE ENCOUNTERED BUT WERE

ATTRI BUTED TO LABORATORY CONTAM NATI ON.  THE | NORGANI CS REVEAL THAT SOVE OF THE COVPOUNDS WERE  DETECTED
BELOW THE NATI ONAL PRI MARY AND SECONDARY DRI NKI NG WATER STANDARDS. TABLE 4 SUWARI ZES THESE RESULTS FOR THE
I NORGANI CS CF CONCERN.

TEN HOVEOMERS WERE ALSO CONTACTED FOR SAMPLI NG OF THEI R RESI DENTI AL WELLS TO DETECT ANY PGCSSI BLE OFFSI TE

M GRATI ON.  ALL RESI DENTI AL VELLS WERE W TH N THE NATI ONAL PRI MARY AND SECONDARY DRI NKI NG WATER STANDARDS. | T
SHCULD BE NOTED THAT THESE ARE GENERALLY LOCATED SCQUTH AND EAST OF THE SITE WH CH IS CONSI DERED AN UPGRADI ENT
AND BACKGROUND AREA FOR THE VOORTMAN S| TE.

SURFACE WATER CHARACTERI ZATI ON

SURFACE WATER AND SEDI MENT SAMPLI NG WAS PERFCRVED ALONG SAUCON CREEK AND THE WEDGEWOOD WATER COURSE ( SEE
FIGURE 2). THE PURPCSE OF THE SAMPLI NG WAS TO | DENTI FY THE POTENTI AL OF THE VOORTVMAN FARM SITE TO  AFFECT



OFFSI TE RECEPTORS AND | NTERCEPTORS OF GROUND WATER M GRATI ON PATH WAYS.

SI X SURFACE WATER LOCATI ONS WERE SAMPLED. THE ANALYTI CAL RESULTS SHOW THAT NO VCQLATI LE, SEM VOLATILE OR
PESTI Cl DES/ PCB ORGANI C COMPOUNDS WERE DETECTED. | NORGANI C DATA ON TABLE 5 ALSO SHOAS NO LEVELS ABOVE
LIMTS OF CONCERN.

SEDI MENT WASTE CHARACTERI ZATI ON

SEDI MENT SAMPLES WERE COLLECTED AT THE SAME LOCATI ONS AS THE SURFACE WATER SAMPLES. THE ORGANI C ANALYSI S
RESULTS SHOW THE MEASURE OF METHYLENE CHLCRI DE AND 4- METHYLPHENCL ABOVE DETECTION LIMTS. THE RESULTS ARE
SHOMN | N APPENDI X B OF THE R REPORT. THESE ESTI MATED LEVELS ARE NOT CONSI DERED A THREAT TO THE ENVI RONMENT.
SOMVE SEM VOLATI LE COMPCQUNDS AND PESTI Cl DES WERE ALSO REVEALED, BUT WERE BELOW THE DETECTION LIM TS FOR
ANALYSI| S.

TABLE 6 PRESENTS A SUMVARY COF THE SEDI MENT SAMPLE RESULTS FOR THE METALS OF | NTEREST FOR THE STUDY.

THOUGH ALL METALS WERE DETECTED, NONE ARE CONSI DERED PRESENT AT LEVELS | NDI CATI NG CONTAM NATI ON FROM THE
VOORTMAN FARM S| TE.

#Al
Al R | NVESTI GATI ON

DUE TO THE NATURE OF POTENTI AL CONTAM NATI ON FROM THE VOORTMAN FARM SI TE, | T WAS NOT EXPECTED THAT AR

QUALI TY WOULD BE AFFECTED. HOWEVER THE R HAS DOCUMENTED Al R QUALI TY I N ORDER TO | NSURE THAT BOTH ONSI TE
WORKERS AND LOCAL RESI DENTS WERE NOT EXPOSED TO CONTAM NANTS FROM TH' S POTENTI AL SOURCE. Al R SAMPLI NG WAS
CONDUCTED ARCQUND THE PERI METER OF THE SI NKHOLE BEFCRE THE RI, DURING THE FI ELD ACTIVI TI ES AND AFTER SI TE
ACTIVITIES HAD BEEN COVPLETED. | T WAS DETERM NED THAT AIR QUALITY CONDI TI ONS AT THE SI TE WERE NOT A CONCERN.
NO CRGANI C VAPCR OR | NORGANI C GASES WERE FOUND AT THE SITE, AND ONLY TRACE LEVELS OF TOTAL METALS VERE
DETECTED. THERE IS NO | NDI CATI ON THAT THE SI TE | S ADVERSELY AFFECTI NG LOCAL Al R QUALI TY CONDI TI ONS.

#PHEC
PUBLI C HEALTH AND ENVI RONMENTAL CONCERNS

THE PURPCSE OF THI'S SECTION IS TO FULFI LL THE PUBLI C HEALTH EVALUATI ON REQUI REMENTS OF THE NATI ONAL O L AND
HAZARDOUS SUBSTANCES POLLUTI ON CONTI NGENCY PLAN (NCP) AND THE COVPREHENSI VE ENVI RONMENTAL RESPONSE,
COVPENSATI ON AND LI ABI LI TY ACT CF 1980 (CERCLA) AS AMENDED BY THE SUPERFUND AMENDMVENTS AND REAUTHORI ZATI ON
ACT OF 1986 (SARA). THE STANDARDS USED AS CRI TERI A FOR JUDGMVENT CF THE PRQIECT ANALYTI CAL RESULTS COWPLY
W TH THE APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS) .

A COVPREHENSI VE EXPCSURE PATHWAY ANALYSI S WAS PERFORMED FROM DATA GENERATED FOR THE VOORTMAN FARM SI TE TO

| DENTI FY AND CHARACTERI ZE POTENTI AL ADVERSE HEALTH EFFECTS RELATED TO THE SI TE. BECAUSE ALL VI SUAL EVI DENCE
OF THE I NI TIAL PRI MARY SOURCE OF CONTAM NATI ON ( BATTERY CASI NGS) HAD BEEN REMOVED FROM THE SI TE, THE

PRI NCI PAL RELEASE SOURCES | DENTI FI ED WERE SO LS I N THE SI NKHOLE AND GRCUND WATER POTENTI ALLY ~ CONTAM NATED
FROM THE PRI MARY SOURCE. THE PATHWAYS EXAM NED | NCLUDED AIR, SO L, GROUND WATER AND SURFACE WATER

THERE VERE NO VOLATI LE ORGANI C COVPOUNDS DETECTED DURI NG THE Al R QUALI TY | NVESTI GATI O\,  THEREFORE, THE
POTENTI AL FOR Al R RELEASES ASSCOCI ATED W TH VCOLATI LI ZATI ON | S CONSI DERED VERY LOW  FUGQ Tl VE DUST EM SSI ONS
FROM THE SI NKHCLE THAT CQULD POSE A THREAT TO HUVAN HEALTH OR THE ENVI RONMENT ARE ALSO JUDGED NOT TO BE A
CONCERN DUE TO THE PHYSI CAL SETTI NG AND REMOTE LOCATI ON OF THE SI TE TO POTENTI AL RECEPTORS.

WHEN CONSI DERI NG ARAR' S, THE SO L PATHWAY DOES PRESENT POSSI BLE HEALTH EFFECTS RELATED TO | NGESTI ON OF

SI NKHOLE SO LS. ONE SAVPLE COLLECTED FROM THE BOTTOM OF THE SI NKHOLE DI D CONTAI N A SUFFI Cl ENT CONCENTRATI ON
OF LEAD TO POTENTI ALLY CAUSE CHRONI C TOXI C EFFECTS TO A CH LD | F | NGESTED RQUTI NELY OVER A LI FETI ME.

HOMNEVER, G VEN THE LI KELI HOOD THAT THI S WLL OCCUR, THE RI SK POSED IS NOT A MAJOR CONCERN.

THE POTENTI AL RELEASE OF METALS TO THE GROUND WATER BY LEACH NG OF SITE SO LS AND PAST PGCSSI BLE RELEASES FROM
THE WASTE SOURCE WAS | DENTI FI ED AS THE MOST SI GNI FI CANT AND PROBABLE EXPCSURE PATHWAY AT THE VOORTVAN FARM
SITE. TH S PATHWAY WAS NOT EVI DENT, HOMEVER, BASED ON THE RESULTS OBTAI NED FROM THE Rl FI ELD | NVESTI GATI ONS.
NEI THER THE NEARBY MONI TORI NG VELLS NOR THE HOUSEHOLD WVELLS THAT WERE SAMPLED WERE FOUND TO HAVE GRCUND WATER
THAT EXH Bl TED PARAMETER CONCENTRATI ONS ABOVE NATI ONAL PRI MARY DRI NKI NG WATER STANDARDS. ALSO, THE GROUND
WATER SAMPLES DI D NOT CONTAI N METALS AT LEVELS THAT WOULD | NDI CATE THAT CONTAM NANTS ARE BEI NG RELEASED FROM
THE VOORTMAN FARM SI TE. HOWMNEVER, DUE TO THE HETEROGENEQUS NATURE OF GROUND WATER FLOWAT TH S SITE, TH S
PATHWAY MAY NOT BE COVPLETELY CHARACTERI ZED AND CATEGCRI CALLY CANNCT BE ASSI GNED AS A "NO R SK' ROUTE



THE RESULTS OF THE SURFACE WATER/ SEDI MENT | NVESTI GATI ON | NDI CATE THAT THERE IS A LOWN POTENTI AL FOR ADVERSE
EFFECTS TO HUVAN HEALTH OR METALS AT LEVELS THAT WOULD | NDI CATE THAT CONTAM NANTS ARE BEI NG RELEASED AQUATI C
LIFE. DATA FROM THE R SHOW THAT THE RECREATI ONAL OR AGRI CULTURAL USE OF THESE SURFACE WATERS IS NOT
ADVERSELY AFFECTED.

REMEDI AL ALTERNATI VES REVI EW
REVEDI AL ACTI ON ALTERNATI VE NO. 1 - NO ACTION (RAA NO. 1)
DESCRI PTI ON

A NO ACTI ON ALTERNATI VE MEANS THAT NO FURTHER MEASURES ARE PRCOPCSED FCR | MPLEMENTATI ON AT THE VOCRTMAN FARM
SI TE UNDER THI S ALTERNATI VE. THE ONLY ACTIVITY THAT WLL OCCUR UNDER THE NO ACTI ON ALTERNATI VE | S A REVI EW CF
THE SI TE EVERY FI VE YEARS AS REQUI RED UNDER SARA SECTI ON 121(C) AS LONG AS HAZARDOUS SUBSTANCES, POLLUTANTS,
OR CONTAM NANTS THAT MAY PCSE A THREAT TO HUVAN HEALTH OR THE ENVI RONMVENT REMAIN AT THE SI TE.

TECHNI CAL EVALUATI ON

| MPLEMENTATI ON OF THE NO ACTI ON ALTERNATI VE WLL NOT REDUCE THE EXI STING VERY LONRI SK AT THE SITE. HONEVER,
THE PHYSI CAL HAZARDS ASSOCI ATED W TH | MPLEMENTI NG A REMEDI AL ACTI ON AT THE SI NKHOLE WLL BE  ELI M NATED. THE
REMOTE LOCATI ON OF THE SI TE CURRENTLY RESTRI CTS ACCESS. THEREFCRE, ADDI TI ONAL MEASURES TO RESTRI CT ACCESS
WLL NOT BE | MPLEMENTED. THE NO ACTI ON ALTERNATI VE | S FEASI BLE TO | MPLEMENT.

PUBLI C HEALTH AND ENVI RONVENTAL EVALUATI ON

THERE | S VERY LOW RI SKS CURRENTLY POSED BY THE SITE. THE LEAD I N THE SI NKHOLE SO LS DCES NOT APPEAR TO BE
MOBI LE, THE SMALL VOLUMVE OF SO LS ANDY OR RESI DUAL WASTES THAT COULD POTENTI ALLY BE REMOVED, AND THE  ABILITY
OF THE GROUND WATER SYSTEM TO ATTENUATE THE LEAD LEACHED FROM THE SI NKHOLE SO LS SHOULD LEACHI NG OCCUR,
SUPPORT THE NO ACTI ON ALTERNATI VE AS PROTECTI VE OF HUMAN HEALTH AND THE ENVI RONVENT.

I NSTI TUTI ONAL EVALUATI ON

THE COVMUNI TY PERCEPTI ON OF THE CURRENT STATUS CF THS SITE IS PCSITIVE. THE IN TI AL CONCERN OF THE
COVMMUNI TY WAS ASSCCI ATED W TH THE PRACTI CE OF UNCONTROLLED DUMPI NG AT THE SITE.  SI NCE DUWPI NG HAS CEASED,
ALL VI SI BLE EVI DENCE OF THE DI SPOSED WASTE HAS BEEN REMOVED FROM THE S| NKHOLE;, THEREFORE, THE PUBLI C
PERCEPTI ON | S CONSI DERED PCSI Tl VE. MOREOVER, THERE W LL BE NO LOCAL DI SRUPTI ONS TO THE COVMUNI TY FRCM NO SE
OR TRUCK TRAFFI C THAT COULD BE ASSOCI ATED W TH OTHER RAAS.

COST EVALUATI ON

THE ONLY COSTS ASSCOCI ATED W TH | MPLEMENTATI ON OF THI S ALTERNATI VE | NCLUDE ADM NI STRATI ON COSTS FOR CONDUCTI NG
THE FI VE- YEAR REVI EW THERE ARE NO CAPI TAL OR OPERATI ON AND MAI NTENANCE COSTS. ALL OF THE REMEDI AL ACTI ON
ALTERNATI VES WLL | NCLUDE THE FI VE- YEAR REVI EW SI NCE ALL OF THE ALTERNATI VES | NVOLVE LEAVI NG SOVE MEASURE OF
WASTES | N PLACE BECAUSE OF THE EXTREME HAZARDS AND UNCERTAI NTI ES ASSCCI ATED W TH COVPLETE REMOVAL. THEREFORE,
TH S COST WAS ASSUMED TO BE ZERQ

REMEDI AL ACTI ON ALTERNATI VE NO 2 NO ACTI ON W TH CONTI NUED GROUNDVWATER
MONI TORING  ( RAA NO. 2)

DESCRI PTI ON
TH' S ALTERNATIVE IS SIMLAR TO RAA NO 1 BUT TH S ALTERNATI VE | NCLUDES CONTI NUED SAMPLI NG OF THREE ONSI TE
GROUNDWATER MONI TORI NG VELLS VF-1, VF-2, AND VF-4. THE THREE WELLS WLL BE SAMPLED ANNUALLY FOR FI VE YEARS
AND ANALYZED FOR THE METALS RELATED TO THE WASTE SOURCE.

AS UNDER THE NO ACTI ON ALTERNATI VE, A REVIEWCOF THE SITE WLL OCCUR EVERY FI VE YEARS. THE MON TORI NG WELL
ANALYS| S REPORTS ARE SUBJECT TO THE SAME FI VE- YEAR REVI EW QUTLI NED UNDER THE NO ACTI ON ALTERNATI VE.

TECHNI CAL EVALUATI ON
| MPLEMENTATI ON OF THI' S ALTERNATI VE AT THE VOORTMAN FARM SI TE W LL PREVENT AN | NCREASE I N THE CURRENT RI SK

POSED BY THE SITE. GROUNDWATER MONI TORI NG AND ANALYSI S ARE EASY TO | MPLEMENT TECHNOLOG ES UTI LI ZI NG
ESTABLI SHED FI ELD SAMPLI NG AND LABCRATORY ANALYSI S PROCEDURES W TH VI GORQUS QUALI TY ASSURANCE AND QUALI TY



CONTROL REQUI REMENTS.  THERE |'S NO RI SK POSED TO FI ELD PERSONNEL SI NCE THE WELLS ARE LOCATED A M NI MUM CF 120
FEET FROM THE SI NKHOLE. SAMPLI NG AND ANALYSI S ARE RELI ABLE ON A LONG TERM BASI S AND WLL PROVIDE A
H STORI CAL DATA BASE ON WATER QUALITY AT THE VOORTMAN FARM SI TE.

PUBLI C HEALTH AND ENVI RONVENTAL EVALUATI ON

CONTI NUED MONI TORI NG W LL PROVI DE A MECHANI SM TO DETERM NE THE TRENDS, |F ANY, OR FUTURE CONTAM NANT
CONCENTRATI ONS AND M GRATI ON FROM THE SI TE. THE PREVENTI ON OF | NCREASE IN RI SK GOAL WLL BE ACH EVED

THROUGH CONTI NUED GROUNDWATER MONI TORI NG OF THE SITE. THE ONLY APPLI CABLE OR RELEVANT AND APPRCPRI ATE

REQUI REMENTS ( ARARS) WHI CH THI' S ALTERNATI VE DOES NOT COWPLY WTH IS THE CHRONI C DAI LY | NTAKE FOR S| NKHOLE
SA LS. THE GROUNDWATER, BASED ON RESULTS OF THE RI, CURRENTLY COWPLI ES W TH THE NATI ONAL PRI MARY AND
SECONDARY DRI NKI NG WATER STANDARDS FOR THE CONTAM NANTS OF CONCERN AT THE VOORTMAN FARM SITE.  NO

LOCATI ON- SPECI FI C OR ACTI ON- SPECI FI C ARARS ARE APPLI CABLE TO THI S ALTERNATI VE. S| NCE CONTAM NANTS RENVAIN | N
PLACE, THERE WLL BE NO REDUCTION IN EXI STING TOXIQ TY, MOBILITY, OR VOLUME. HONEVER, THE CONSERVATI VELY

ESTI MATED GROUNDWATER VELOCI TI ES CALCULATED DURI NG THE R | NDI CATED THAT A CONTAM NANT PLUME FROM THE

SI NKHOLE WOULD HAVE M GRATED AT LEAST 2,450 FEET. TH' S PLUVE WOULD HAVE BEEN | NTERCEPTED BY THE MONI TORI NG
WELLS LOCATED LESS THAN 500 FEET AWAY FROM THE SI NKHOLE. THEREFORE, THE RESULTS OF THE R MOST LIKELY ARE
REPRESENTATI VE OF THE LEVEL OF ANY | MPACT ON AQUI FER QUALI TY RESULTI NG FROM CONTAM NANT SOURCES LOCATED | N
THE SI NKHOLE. THE ANALYTI CAL DATA SHOAED THAT ANY | MPACT TO THE GROUNDWATER FROM THE CONTAM NANTS THOUGHT TO
EXI ST IN THE SI NKHOLE HAD BEEN M NI VAL.  CONTI NUED MONI TORING WLL PROVIDE THE  MECHANI SM TO DETECT ANY
CONTAM NANT PLUME M GRATION FROM THE SITE THE SITE. IN ADDITION, I N THE UNLI KELY EVENT THAT A CONTAM NANT
PLUVE SHOULD BE DETECTED BY THE MONI TORI NG WELLS, ADDI TI ONAL REMEDI AL ACTI ONS, I NCLUDI NG REMOVAL COF

SI NKHCLE SO LS, COULD BE | MPLEMENTED.

OVERALL, THE NO ACTI ON ALTERNATI VE W TH CONTI NUED MONI TORI NG | S CONSI DERED PROTECTI VE OF HUVAN HEALTH AND THE
ENVI RONMVENT.

I NSTI TUTI ONAL EVALUATI ON
CONTI NUED MONI TORI NG AT THE SI TE SHOULD BE POSI Tl VELY PERCEI VED BY THE LOCAL COMMUNI TY. THE BENEFI TS OF
CONTI NUED MONI TORI NG | NCLUDE ACTI VE PERI CDI C REVI EW OF THE SI TE, AND PROVI SION CF A H STORI CAL WATER
QUALITY DATA BASE. AS WTH RAA NO. 1, THERE WLL BE NO DI SRUPTI ONS TO THE LOCAL COVMUNI TY BY NO SE OR TRUCK
TRAFFI C.

COST EVALUATI ON

THERE ARE NO CAPI TAL COSTS ASSCCI ATED WTH THI' S ALTERNATI VE. HONEVER, THERE WLL BE ANNUAL COSTS | NCURRED FOR
SAMPLI NG AND ANALYSI S. | MPLEMENTATI ON OF RAA NO 2 WLL RESULT IN A PRESENT WORTH COST COF $26, 010.

REMEDI AL ACTI ON ALTERNATI VE NO. 3 - EXCAVATI ON AND CFF- SI TE TREATMENT
AND DI SPCSAL AT A RCRA- APPROVED FACI LI TY, AND CONTI NUED MONI TORI NG ( RAA NO 3)

DESCRI PTI ON

SEVERAL SI TE PREPARATI ON ACTI VI TI ES WLL BE PERFCRVED BEFORE | NI TI ATI ON OF EXCAVATION I N THE SI NKHOLE. THE
S| TE PREPARATI ON ACTI VI TI ES | NCLUDE:

* GECPHYSI CAL | NVESTI GATI ON,

* CONSTRUCTI ON OF AN ACCESS/ HAUL RQAD;

* CONSTRUCTI ON OF A RAMP AND EQUI PVMENT STAG NG AREA FOR ACCESS TO THE SI NKHCLE;

* CONSTRUCTI ON OF A DEWATERI NG DI SCHARGE PI PELI NE AND SEDI MENT TRAP; AND

* CONSTRUCTI ON OF SEGREGATED SO LS AND WASTE STOCKPI LE AREAS.
BECAUSE OF THE HAZARD PCSED BY THE SI NKHOLE AND THE SURROUNDI NG AREA, CONSTRUCTI ON OF A RAMP AND EQUI PMENT
LEDCGE, SIMLAR TO THAT USED FOR THE EMERGENCY REMOVAL OPERATI ON, |'S NECESSARY. CONSTRUCTI ON OF A RAMP AND
EQU PMENT LEDGE, HOWEVER, WLL NOT COMPLETELY GUARD AGAI NST A SI NKHOLE COLLAPSE. THE HAZARDS ASSCCI ATED W TH

| MPLEMENTATI ON OF A REMEDI AL ACTI ON ALTERNATI VE W LL BE GREATER THAN THE HAZARDS POSED DURI NG THE EMERGENCY
REMOVAL CPERATI ON BECAUSE OF THE | NCREASED DEPTH OF EXCAVATI ON.



IT IS H GHLY PROBABLE THAT THE WATER TABLE W LL BE ENCOUNTERED DURI NG SI NKHOLE EXCAVATI ON. THEREFORE, A
CONTI NUOQUS DEWATERI NG CPERATI ON W LL BE REQUI RED DURI NG SI NKHOLE EXCAVATI ON.

ASSUM NG THAT THE SI NKHOLE DI MENSI ONS ARE APPROXI MATELY THE SAME AS DURING THE Rl (65 FEET EAST TO WEST, 45
FEET NORTH TO SQUTH, AND 40 TO 45 FEET DEEP), APPROXI MATELY 300 CUBI C YARDS OF SO L CAN BE REMOVED FROM THE
SI NKHOLE BEFCRE BEDRCCK |'S ENCOUNTERED. THI S ESTI MATE | NCLUDES APPROXI MATELY 100 CUBI C YARDS COF

UNCONTAM NATED SO L FROM OVERBURDEN SLUVPI NG  THEREFCRE, | T | S ESTI MATED THAT APPROXI MATELY 200 CUBI C YARDS
OF CONTAM NATED SO L/ ASHES W LL REQUI RE DI SPOSAL ANDY OR TREATMENT.

ALL WASTES THAT ARE TRANSPORTED CFF- SI TE MUST COVPLY W TH RCRA MANI FEST AND OTHER REQUI REMENTS UNDER 40 CFR
PARTS 262 AND 263. THE FACILITY SELECTED TO RECElI VE THE WASTE MJUST BE | N COVWPLI ANCE WTH ALL  APPLI CABLE
FEDERAL AND STATE ENVI RONMENTAL AND PUBLI C HEALTH STATUTES.

THE TRANSPORTATI ON OF HAZARDQUS WASTES | S REGULATED BY THE DEPARTMENT OF TRANSPORTATI ON (DOT), THE EPA, THE
STATE, AND, | N SQOVE | NSTANCES, BY LOCAL CRDI NANCES AND CODES. THE EPA REGULATI ONS I N 40 CFR PARTS 262 AND
263 ADCPT DOT REGULATI ONS PERTAI NI NG TO LABELI NG PLACARDI NG PACKAG NG SPILL REPORTI NG MANI FEST SYSTEM
AND RECCRD KEEPI NG

MONI TORI NG OF THE THREE ON-SI TE GROUNDWATER WELLS W LL CONTI NUE ON AN ANNUAL BASI S FOR FI VE YEARS AS QUTLI NED
IN RAA NO. 2. AT THAT TIME, A REVIEWCOF THE SITE WLL BE CONDUCTED TO DETERM NE | F ADDI Tl ONAL MONI TORING |'S
NECESSARY.

TECHNI CAL EVALUATI ON

EXCAVATI ON AND OFF- SI TE DI SPOSAL W LL PROVI DE | MVEDI ATE BENEFI TS BY REDUCI NG AND VI RTUALLY ELI M NATI NG THE
POTENTI AL RI SKS ASSOCI ATED WTH THE SITE. HOANEVER, DURI NG | MPLEMENTATI ON OF THE ALTERNATI VE, WHICH | S
ESTI MATED TO TAKE APPROXI MATELY SI X MONTHS, SHORT- TERM RI SKS W LL BE PCSED TO FI ELD PERSONNEL AND THE
COWUNI TY. THE RI SKS | NCLUDE:

* PHYSI CAL HAZARDS TO FI ELD PERSONNEL ASSOCI ATED W TH THE | NSTABI LI TY OF THE SI NKHOLE DURI NG
EXCAVATI ON,

* FUG TI VE DUST AND Fl ELD PERSONNEL EXPOSURE TO CONTAM NANTS; AND
* PCSSI BLE EXPCSURE TO THE COVMUNI TY FROM ACCI DENTS OR SPI LLAGE DURI NG TRANSPCORTATI ON.

TH' S ALTERNATI VE PROVI DES A H GH DEGREE OF LONG TERM EFFECTI VENESS BY VI RTUE OF THE FACT THAT THE
CONTAM NANTS ARE REMOVED. NO CPERATI ON AND MAI NTENANCE OR EQUI PMENT REPLACEMENT ARE REQUI RED I N | MPLEMENTI NG
TH S ALTERNATI VE.

THE PHYSI CAL HAZARD ASSCCI ATED W TH EXCAVATI ON I N AN AREA PRONE TO SI NKHOLE DEVELOPMENT AND SUBSI DENCE MAKES
| MPLEMENTATI ON OF TH S ALTERNATI VE EXTREMELY DI FFI CULT. AN EXCAVATI ON CPERATI ON W THI N THE SI NKHOLE W LL

I NCREASE THE POTENTI AL FOR FURTHER COLLAPSE, WH CH COULD RESULT | N CATASTROPH C LOSS OF CONSTRUCTI ON

EQUI PMENT AND PROBABLE | NJURY OR DEATH FCR THE OPERATORS. HOWEVER, REMOVAL AND OFF- SI TE DI SPOSAL ARE

RELI ABLE AS LONG AS AN ACCEPTABLE DI SPCSAL SI TE |'S | DENTI FI ED.

PUBLI C HEALTH AND ENVI RONVENTAL EVALUATI ON

TH S RAA | S CAPABLE OF ACHI EVI NG ALL CONTAM NANT- SPECI FI C ARARS. COVPLI ANCE W TH ACTI ON- SPECI FI C ARARS
I NCLUDES: OSHA REGULATI ONS FOR PROTECTI ON OF WORKER HEALTH AND SAFETY AND REGULATI ONS GOVERNI NG
TRANSPORTATI ON.

I NSTI TUTI ONAL EVALUATI ON

IT 1S LIKELY THAT | MPLEMENTATI ON CF TH S RAA WOULD RECEI VE A PCSI Tl VE RESPONSE FROM THE COMMUNI TY, ALTHOUGH
RESI DENTS I N THE | MVEDI ATE VICI NI TY COULD BE | NCONVENI ENCED BY DI SRUPTI ON OF NORVAL TRAFFI C PATTERNS DUE TO
TRUCK MOVEMENTS. | N ADDI TIQN, THE COVMMUNI TY PRCBABLY WLL BE CONCERNED W TH THE SAFETY OF AN EXCAVATI ON
OPERATI ON AND POSSI BLE EXPOSURE TO FUQ Tl VE EM SSIONS.  ALSO, SOVE RESI STANCE TO HAULI NG THE WASTE REMOVED
THROUGH THE LOCAL NEI GHBCRHOCD MAY BE EVI DENT BECAUSE OF THE POTENTI AL FOR SPI LLS OR ACCI DENTS THAT WOULD
POTENTI ALLY THREATEN THE LOCAL CI Tl ZENS.

COST EVALUATI ON



A PRESENT WORTH ANALYSI S FOR TH S ALTERNATI VE | S ESTI MATED TO BE $407, 040. THE ANNUAL OPERATI ON AND
MAI NTENANCE COSTS FOR CONTI NUED GROUNDWATER MONI TORI NG WERE PRESENTED PREVI QUSLY | N RAA NO. 2.

REMEDI AL ACTI ON ALTERNATI VE NO. 4 - EXCAVATI ON, ON-SI TE TREATMENT BY
SCOLI DI FI CATI ON, OFF- SI TE DI SPCSAL, AND CONTI NUED MONI TORI NG ( RAA NO. 4)

DESCRI PTI ON

THE EXCAVATION PORTION OF THIS RAA IS SIM LAR IN SCOPE TO THE DESCRI PTION IN RAA NO. 3. I N ADDI TION, AN
ON-SI TE TREATMENT AREA W LL BE DESI GNATED TO ACCOMMODATE PROCESS EQU PMENT. A PQZZOLANI C CEMENT, SUCH AS
PORTLAND TYPE |, OR LI ME BASED TREATMENT METHOD | S CHOSEN FOR THE VOORTMAN FARM SI TE BECAUSE THESE METHODS
ARE VELL SU TED FOR TREATMENT COF HEAVY METALS. THE CONTAM NATED SO L/ ASHES WLL BE SEALED I N A MATRI X OF
CEMENT TO M NIM ZE THE POTENTI AL FOR LEACH NG

STANDARD EARTH MOVI NG EQUI PMENT CAN BE USED TO MOVE THE WASTE TO THE STAG NG AREA AND SPREAD | NTO THI N
LAYERS; FOLLOWED BY M XI NG OF THE CEMENT COR LI ME (BY SPRAYI NG CR PLONNG . FOLLON NG TREATMENT, THE

SOLI DI FI ED VATERI AL WLL BE SUBJECTED TO THE RCRA EP TOXICI TY TEST TO DETERM NE THE LEACHABILITY OF LEAD. IF
THE MATERI AL PASSES, I T CAN BE "DELI STED' AS HAZARDOUS WASTE AND PLACED I N A NON- RCRA LANDFI LL. HOWEVER,

PUBLI C PERCEPTI ON OF THE HAZARDS POSED BY THE TREATED MATERI AL MAY NECESSI TATE DI SPCSAL AT THE RCRA- APPROVED
LANDFI LL.

GROUNDWATER MONI TORI NG W LL CONTI NUE FOR FI VE YEARS AS QUTLINED IN RAA NO. 2 |F TH S ALTERNATI VE | S
| MPLEMENTED. THE TI ME REQUI RED FCR | MPLEMENTATI ON | S ESTI MATED TO BE NI NE TO TWELVE MONTHS, DEPENDI NG ON
THE TESTI NG REQUI RED TO DETERM NE THE PROPER ADDI TI VE AND M XI NG REQUI REMENTS.

TECHNI CAL EVALUATI ON
ON A SHORT-TERM BASIS, TH S RAA W LL PROVI DE | MVEDI ATE BENEFI TS SI NCE THE POTENTI AL CONTAM NANT SOURCE | S
REMOVED. THE EXI STI NG RI SKS AT THE SI TE ARE THEORETI CALLY REDUCED TO NO RI SK. ALTHOUGH THE PROCESS | S
COMMERCI ALLY AVAI LABLE AND READI LY | MPLEMENTABLE, | TS WASTE TREATMENT CAPABI LI TY AND LONG TERM RELI ABI LI TY
W TH RESPECT TO LEACHABI LI TY AND STRUCTURAL | NTEGRI TY HAVE NOT BEEN DEMONSTRATED. EXTENSI VE S| TE SPECI FI C
TESTING | S REQUI RED BEFORE TECHNCLOGY | MPLEMENTATI ON.
TH' S ALTERNATI VE | S POTENTI ALLY CAPABLE OF ACHI EVI NG THE CONTAM NANT SPECI FI C ARARS.
THE ENTI RE 200 CUBI C YARDS OF CONTAM NATED SO L/ ASHES CAN BE TREATED BY THI S METHCD.

I NSTI TUTI ONAL EVALUATI ON
ALTHOUGH THI S RAA MAY BE PCSI Tl VELY PERCEI VED BECAUSE COF THE TREATMENT AND REMOVAL, THERE MAY BE SOVE
RESI STANCE TO HAULI NG THE WASTE THROUGH THE COWUNI TY FOR DI SPCSAL. TRUCK MOVEMENTS W LL DI SRUPT NORVAL
TRAFFI C PATTERNS | NCONVENI ENCI NG LOCAL CI TI ZENS. AS MENTI ONED UNDER PREVI OUS ALTERNATI VES, THE DANGERS PCSED
BY THE SI NKHCLE MAY BE A CONCERN TO THE LOCAL RESI DENTS.

COST EVALUATI ON

THE CAPI TAL COSTS ASSCCI ATED W TH | MPLEMENTATI ON OF THI S ALTERNATI VE ARE ESTI MATED TO BE $645, 600. THE OOSTS
FOR CONTI NUED GROUNDWATER MONI TORI NG WERE PRESENTED PREVI QUSLY | N RAA NO 2.

REMEDI AL ACTI ON ALTERNATI VE NO. 5 - EXCAVATI ON, ON-SI TE TREATMENT BY
VI TRI FI CATI ON, OFF-SI TE DI SPOSAL, AND CONTI NUED MONI TORI NG ( RAA NO. 5)

DESCRI PTI ON

FOR | MPLEMENTATI ON OF THI S ALTERNATI VE, EXCAVATI ON WLL PROCEED AS QUTLINED IN RAA NO. 3. INADDITION, A
TREATMENT AREA W LL BE DESI GNATED FOR ON-SI TE VI TRI FI CATI O\

VI TR FI CATION | S CAPABLE CF PROVI DI NG A H GH DEGREE OF CONTAI NMVENT. ELECTRCDES WH CH PROVI DE HEATI NG ENERGY
ARE PLACED | NTO THE WASTE TO BE TREATED. GRAPH TE IS THEN PLACED BETWEEN THE ELECTRODES I N A PATTERN

AS ENERGY | S APPLI ED, CONVECTI ON CURRENTS DI STRI BUTE CONTAM NANTS UNI FCRMLY THROUGH THE VI TREQUS MASS BY
FUSI ON OR VAPCRI ZATI ON. THE MATERI AL SOLI DI FI ES AFTER THE PONER IS TURNED CFF.



GASEQUS EM SSI ONS ARE COLLECTED I N A COVER OR VENTI LATI ON HOOD PLACED OVER THE AREA BEING VITRIFIED. SITE
PREPARATI ON FCR VI TRI FI CATI ON | NVOLVES PLACEMENT OF THE WASTE I N AN AREA, DRI LLI NG THE ELECTRCDES | NTO PLACE
AND SETTI NG UP A VENTI LATI ON HOOD FCR Al R POLLUTI ON CONTRCL. NEW ELECTRODES ARE | NSTALLED AND THE HOOD MOVED
UNTI L THE ENTI RE CONTAM NATED AREA HAS BEEN VI TRI FI ED. SOME SETTLI NG MAY OCCUR AS A RESULT OF DENSI FI CATI ON.
AFTER REMOVAL OF THE VI TRI FI ED MASS FOR DI SPCSAL, THE TREATMENT AREA MAY REQUI RED BACKFI LLI NG AND REGRADI NG
WTH CLEAN SO L.

MOBI LE UNI TS ARE AVAI LABLE FOR VI TRI FI CATION. AN ELECTRI C UTI LI TY PONER SOURCE MJUST BE AVAI LABLE.

| MPLEMENTATI ON OF TH S ALTERNATI VE ALSO | NCLUDES FI VE YEARS OF ANNUAL GROUNDWATER MONI TORING  TI ME FCR
| MPLEMENTATI ON LI KELY WLL BE IN THE RANGE OF 12 TO 15 MONTHS, DEPENDI NG ON EQUI PMENT AVAI LABI LI TY AND

TECHNI CAL EVALUATI ON
OF ALL SOLI DI FI CATI ON TECHNOLOG ES, VI TR FI CATION | S CAPABLE OF PROVI DI NG THE GREATEST DEGREE OF CONTAI NIVENT.
HOMNEVER, THI' S TECHNOLOGY | S EXTREMELY ENERGY | NTENSI VE AND REQUI RES SCPHI STI CATED MACHI NERY AND SPECI ALLY
TRAI NED PERSONNEL TO OPERATE.

VI TR FI CATI ON HAS BEEN DEMONSTRATED AS A SUCCESSFUL TREATMENT TECHNOLOGY. HOWEVER, | TS LONG TERM RELI ABI LI TY
I'S STILL UNKNOM AT TH S TI ME.

PUBLI C HEALTH AND ENVI RONVENTAL EVALUATI ON
VI TRI FI CATI ON | S CAPABLE OF ACHI EVI NG ALL THE | DENTI FI ED CONTAM NANT SPECI FI C ARARS ASSCCI ATED WTH THI' S
SITE. ASSUM NG THAT CONTAM NANTS CAN NOT BE LEACHED FROM THE GLASS MATRI X, THE MOBI LI TY OF CONTAM NANTS | S
GREATLY REDUCED, |F NOT ELI M NATED.

I MPLEMENTATI ON OF SUCH A TECHNCLOGY ALSO W LL REQUI RED COVPLI ANCE W TH ACTI ON- SPECI FI C ARARS, PRI NCI PALLY
RELATI NG TO Al R POLLUTI ON CONTRCL AND WASTEWATER TREATMENT.

I NSTI TUTI ONAL EVALUATI ON
ALTHOUGH | MPLEMENTATI ON OF THI S ALTERNATI VE MAY ACHI EVE ALL SPECI FI ED ARARS, PUBLI C PERCEPTI ON | S UNCERTAI N.
IT 1S QUTE PCSSI BLE THAT THE COWUNI TY WLL HAVE A NEGATI VE PERCEPTI ON OF THE VI TRI FI CATION  TECHNCLOGY.
THE USE OF REQUI RED Al R PCLLUTI ON CONTROL DEVI CES AND THE APPEARANCE OF THE PROCESS EQUI PMENT ALSO MAY CREATE
A NEGATI VE PERCEPTI ON.

COST EVALUATI ON

A PRESENT WORTH ANALYSI S FOR TH S ALTERNATI VE | S ESTI MATED TO BE $656, 760. THE ANNUAL OPERATI ON AND
MAI NTAI NANCE COSTS FOR CONTI NUED GROUNDWATER MONI TORI NG VEERE PREVI QUSLY PRESENTED.

REMEDI AL ACTI ON ALTERNATI VE NO. 6 - SI NKHOLE EXCAVATI ON, ONSI TE TREATMENT BY SO L WASHI NG, COFFSI TE
DI SPCSAL, AND CONTI NUED MONI TORI NG (RAA NO. 6)

DESCRI PTI ON

EXCAVATI ON W LL PROCEED AS QUTLI NED IN RAA NO. 3. WASH NG LEAD CONTAM NATED SO L | NVOLVES FI VE OPERATI ONAL
PHASES:

* SO L SIZE SORTI NG AND CLASSI FI CATI ON,
* STOCKPI LI NG OF UNSUI TABLE WASTE ( BATTERY CASI NGS AND FRAGMENTS) ;
* USI NG A CHEALATI NG AGENT (EDTA) TO EXTRACT LEAD FROM THE SO L:
* SEPARATI ON OF LI QUI DS FROM SCLI DS; AND
* REMOVI NG LEAD FROM THE EXTRACTI ON LI QUI D.
THE SO L SORTI NG STEP | NVOLVES CLASSI FYI NG THE SO L I NTO SI ZE FRACTI ONS THAT MAY OR MAY NOT REQUI RE TREATMENT

BASED ON THEI R LEAD CONTENT. PREVI QUS EXPERI ENCE W TH LEAD CONTAM NATED SO L FROM SUPERFUND  SI TES HAS
I NDI CATED THAT LEAD CONTAM NATI ON | S CONCENTRATED I N THE SMALLER SI ZE FRACTIONS. THE SO L | S THEN WASHED W TH



A CHELATI NG AGENT TO HOLD THE METAL | ONS I N SOLUTI ON.
TECHNI CAL EVALUATI ON

TREATMENT PROCESSES USI NG SO L WASHI NG ARE STILL I N THE DEVELOP- MENTAL STAGE. THE ABILITY TO TREAT

LEAD- CONTAM NATED SO L AT THE VOORTVAN FARM SI TE WLL BE DEPENDENT ON THE SO L AND WASTE CHEM STRY,
PERVEABI LI TY, AND OTHER FACTORS. THE LONG TERM RELI ABILITY OF TH S TREATMENT METHOD IS UNCERTAIN AT TH S
TI ME.

PUBLI C HEALTH AND ENVI RONVENTAL EVALUATI ON

LEAD REMOVAL EFFI G ENCI ES USI NG SO L WASH NG TECHNOLOG ES RANGE FROM 70 PERCENT TO 90 PERCENT. IF A 90
PERCENT REMOVAL EFFI C ENCY IS ACH EVED, LEAD CONCENTRATIONS IN SO L COULD BE REDUCED TO BACKGROUND LEVELS.
SUCH A REDUCTI ON W LL ENSURE COWVPLI ANCE W TH CONTAM NANT SPECI FI C ARARS. COVPLI ANCE W TH ACTI ON- SPECI FI C
ARARS W LL REQUI RE TREATMENT OF THE PROCESS RESI DUALS TO DRI NKI NG WATER STANDARDS.

I NSTI TUTI ONAL EVALUATI ON

RESI DENTS I N THE | MVEDI ATE VI CI NI TY MAY BE | NCONVENI ENCED BY NO SE AND DI SRUPTI ON OF LOCAL TRAFFI C PATTERNS
DURI NG THE | MPLEMENTATI ON OF TH S ALTERNATI VE.  SOVE RESI STANCE TO HAULI NG THE REMOVED WASTE THRQUGH THE
LOCAL NEI GHBORHOOD AND CONCERN W TH CREATI ON OF ANOTHER HAZARDOUS WASTE STREAM ( PROCESS WASTEWATER) MAY BE
EVI DENT. THE COMMIUNI TY' S PERCEPTI ON OF TH S | NNOVATI VE TECHNOLOGY |'S UNCERTAIN AT THI S TI ME.

COST EVALUATI ON

THE CAPI TAL COSTS FOR | MPLEMENTATI ON OF THI' S ALTERNATI VE ARE $562, 462. THE ANNUAL OPERATI ON AND NMAI NTENANCE
COSTS FOR CONTI NUED GROUNDWATER MONI TORI NG WERE PRESENTED PREVI QUSLY.

A COST COVPARI SON SUMVARY OF THE REMEDI AL ACTI ON ALTERNATI VES |'S PRESENTED | N TABLE 7.

#ECSSR
EVALUATI ON CRI TERI A FOR SUPERFUND SELECTI ON CF REMEDY

THE SI X ALTERNATI VES DESCRI BED | N THE TEXT CAN BE GROUPED | NTO TWD BASI C ALTERNATI VES FCR TH S EVALUATI ON.
THE FI RST TWD ARE NO ACTI ON ALTERNATI VES, BUT RAA NO. 2 HAS MONI TORING THE OTHER FOUR ARE FOR EXCAVATI ON
W TH SOVE KI ND OF TREATMENT FOR THE LEAD I N THE SI NKHOLE SO LS. TH S SECTI ON W LL EVALUATE THE TWD TYPES OF
ALTERNATI VES BY THE NI NE PO NT CRI TERI A RECOMMENDED | N EPA QU DANCE.

1. COWPLIANCE WTH ARAR S

RAA #1 & 2: ACTUAL LEAD LEVELS IN SINKHCLE SO LS COULD PCSE A
HEALTH THREAT | F | NGESTED OVER A LI FETI ME.

RAA #3 - 6: EXCAVATI ON WOULD HOPE TO REMOVE CONTAM NATED SI NKHCOLE
SO LS TO COWPLY BUT THERE ARE PHYSI CAL LI M TATIONS TO
EXCAVATI ON.

2. REDUCTION OF TOXICITY, M3BILITY AND VOLUVE
RAA #1 & 2: THESE WLL NOT REDUCE TOXICI TY, MOBILITY OR VOLUME.
RAA #3 - 6: THESE ALTERNATI VES WLL REMOVE SO LS THEREBY REDUCI NG
VOLUVE. TREATMENTS WLL ALSO REDUCE MOBI LI TY.
3. SHORT TERM EFFECTI VENESS
RAA #1 & 2: THE SITE REMAI NS UNCHANGED.
RAA #3 - 6: EXCAVATI ON AND TREATMENTS COULD TAKE UP TO ONE
CONSTRUCTI ON SEASON.
4.  LONG TERM EFFECTI VENESS
RAA #1 & 2: THERE IS A PCSSIBILITY FOR LEAD AND THE OTHER METALS

TO ENTER THE WATER TABLE.
RAA #3 - 6: THERE IS A PCSSI BI LI TY THAT THE EXCAVATI ON W LL



ACTUALLY REMOVE ALL CONTAM NATED SO LS AND
PCSSI BLE BATTERY CASI NGS.

5. | MPLEMENTABI LI TY

RAA #1 & 20 THE MONI TORING VELLS ARE ALREADY | N PLACE.

RAA #3 - 6: CONSTRUCTI ON OF ACCESS ROADS TO THE BASE OF THE
SI NKHOLE WLL BE DI FFI CULT AND ANY FURTHER
EXCAVATI ON MAY CAUSE FURTHER SLUWPI NG OF SURFACE SO LS
I NTO THE HOLE.

RAA #1 & 2: MONITORING | S AN EFFECTI VE USE OF FUNDS.
RAA #3 - 6: EXCAVATI ON MAY NOT PROVI DE A COST EFFECTI VE REDUCTI ON
OF PCSSI BLE RELEASES TO GROUNDWATER

7. COVMMUNI TY REACTI ON

RAA #1 & 2: COVMMUNI TY REACTI ON IS ACCEPTABLE.
RAA #3 - 6: THE COWUN TY MAY HAVE SOVE RESI STANCE TO | NCREASED
TRAFFI C AND HAULI NG OF " HAZARDOUS WASTES".

8. STATE ACCEPTANCE

RAA #1 & 2: THE STATE HAS AGREED W TH THE PROPCSED PLAN.

RAA #3 - 6: DER HAS EXPRESSED THAT THE RI SKS OF EXCAVATI ON ARE
H GH FOR THE SAFETY OF THE WORKERS | NVOLVED I N THE
Sl NKHOLE.

9. OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT.

RAA #1 & 2: MONI TORI NG WLL PROTECT BOTH THE RESI DENTS ON
GROUNDWATER VELLS AND THE SURFACE WATERS.

RAA #3 - 6: EXCAVATI ON WLL CAUSE SOME RI SKS FOR THE WORKERS AND
AR RELEASES WLL HAVE TO BE MONI TORED. | F EXCAVATI ON
CAN ASSURE COVWPLETE REMOVAL OF ANY POSSI BLE RENMAI NI NG
BATTERY CASI NGS, THE EXCAVATI ON REMEDI ES WOULD BE MORE
PROTECTI VE OF THE ENVI RONMENT BUT MONI TORI NG WOULD
STI LL BE NECESSARY.

#RA
RECOMVENDED ALTERNATI VE

THE PREVI QUS DESCRI PTI ONS OF THE SI X ALTERNATI VES HAVE BEEN REVI EWED TO ASSESS THE PROTECTI VENESS OF HUVAN
HEALTH AND THE ENVI RONMENT AND | F THEY CAN ATTAIN THE ARARS FOR THE SI TE SPECI FI C CONTAM NANTS.

TH 'S ROD HAS SELECTED THE SECOND ALTERNATI VE DESCRI BED | N RAA NO 2:

1. THE SELECTED REMEDY IS A "NO ACTI ON ALTERNATI VE W TH CONTI NUED
GROUND WATER MONI TORI NG'.

2. EPA AND DER WLL MONI TCR ON SI TE GROUND WATER WELLS AND ANALYZE FOR
THE METALS RELATED TO THE WASTE SCURCE.

3. ALL MONITORING WLL BE DONE ON A YEARLY BASI S FOR THE NEXT FI VE
YEARS. AFTER THI S PERI OD, EPA AND DER WLL REVIEWTHE SI TE TO DETERM NE
I F CONTI NUED MONI TORI NG | S NECESSARY.

4. TH S REMEDI AL ACTI ON WLL NOT REQU RE FURTHER TREATMENT OF GRCUND
WATER, SURFACE WATER, SEDI MENTS CR SO LS. THE REMOVAL OF THE BURN NG
BATTERY CASI NGS, ASHES AND SO LS HAVE EFFECTI VELY ELI M NATED THE SOURCE
COF FUTURE THREATS TO GROUND WATER QUALI TY.



#COWAR
COVPLI ANCE W TH ARARS ( APPLI CABLE RELEVANT OR APPRCPRI ATE REQUI REMENTS)

THE ONLY SPECIFIC RISK IDENTIFIED IN THE RI/FS IS CRONI C DAILY | NTAKE LEVELS FOR | NGESTI ON OF THE SI NK HOLE
SA LS WH CH CONTAI N ELEVATED LEVELS OF LEAD. TH S RECOMVENDED ACTI ON W LL NOT' REMOVE THE SI NKHOLE SA LS SO
THE RI SK MAY STILL BE PRESENT WHEN EPA AND DER REVIEWTHE SITE IN FI VE YEARS. HOANEVER, WE MJST TAKE | NTO

CONSI DERATI ON THE SI TE CHARACTERI STI CS AND THE REAL RI SKS ASSCOCI ATED W TH THE CONTAM NATED SI NK HOLE SO LS.

BASI CALLY, THE PGSSI BI LITY FOR A CHI LD TO COVE | NTO CONTACT WTH THE SI NKHOLE SO LS IS REMOTE AND THE Bl GGEST
RISK I'S FROM THE FALL | NTOTHE SI NK HOLE; NOT FROM EATI NG THE SINKHOLE SO LS. AT ANY RATE A CH LD WOULD NOT
BE EXPECTED TO | NGEST THE CONTAM NATED SO LS ON A ROUTINE BASIS OVER A LIFETIME. I N ADDI TION TO THE

UNLI KELI HOOD OF THE EXPCSURE, THE SURFACE SO LS HAVE CONTI NUED TO SLUMP | NTO THE HOLE AND HAVE ALREADY
COVERED THE CONTAM NATED SO LS WH CH COULD POSE A THREAT. THERE- FORE CONCERN | S WTH THE POTENTI AL RI SKS
PCSED TO GROUND WATER QUALI TY. CURRENTLY THE GROUND WATER QUALI TY DCES NOT VI OLATE THE DRI NKI NG WATER
STANDARDS.  RAA NO. 2 | NCLUDES THE YEARLY RESAMPLI NG AND ANALYSI S OF THE GROUND WATER TO ASSURE THE AGENCY
THAT NO FURTHER CONTAM NATI ON W LL GO UNDETECTED AND POSSI BLY THREATEN THE ENVI RONMENT CR LOCAL RESI DENTS.

RCRA REGULATI ONS HAVE BEEN REVI EWVED AND ARE NOT ARARS FOR THE SI TE.

COVWUNI TY RELATI ONS/ RESPONS| VENESS  SUMVARY

TH S SI TE HAS HAD MOST OF THE COVMUNI TY | NVOLVEMENT AND PARTI Cl PATI ON I N THE EARLI ER YEARS OF THE SUPERFUND

I NVESTI GATI ONS.  AS MENTIONED I N THE SI TE H STORY SECTI ON, | NVOLVEMENT BEGAN W TH THE | LLEGAL DUMPI NG AND
CONTI NUED W TH THE NATI ONAL PRICRITY LI STING OF THE SI TE. AS EXPECTED, THE FIRE I N 1986 ALSO RAI SED COMMUNI TY
I NTEREST AND A PUBLI C MEETI NG WAS HELD TO DESCRI BE DER S PROPOSED ACTIONS. THE PUBLIC  CLEARLY SUPPCRTED
DER S EMERGENCY REMOVAL ACTIONS TO PUT QUT THE FI RE AND REMOVE AND DI SPCSE OF THE BATTERY CASINGS. DURI NG
THE RI/FS THE PUBLI C WAS | N CONTACT W TH DER S REPRESENTATI VE AND THOSE WHO | NQUI RED WERE KEPT | NFORMED. IN
VAY 1988, DER PLACED THE ADM NI STRATI VE RECCRD I N THE TOMNSH P OFFI CE AND A NEWSPAPER ADVERTI SEMENT WAS
PLACED IN THE ALLENTOAN NEWSPAPER A FEW DAYS AFTER OUR AD, A LCCAL REPRESENTATI VE WROTE AN EDI TORI AL VWHI CH
SUPPCRTED OUR DECI SIONS. A COPY OF THE AD IS ATTACHED. NO REQUESTS FOR A FORVAL PUBLI C MEETI NG WERE

RECEI VED.



#TA
TABLE 1
SI NKHOLE SO L SAMPLI NG RESULTS *
( CONCENTRATI ON | N M& KG)

SI NKHCLE SO LS

U S SaL

RANCES 870251 870252 870253
CADM UM 0.01-7 10 6.5 8.7
CHROM UM 5- 3, 000 46 16 26
COPPER 2-100 59 43 60
LEAD 2-200 45 380 690
NI CKEL 10-1, 000 35 41 37
ZI NC 10- 300 130 140 110

* PLEASE NOTE THAT THESE CONCENTRATI ONS ARE FURTHER QUALI FIED IN THE R REPORT.

THESE LEVELS DO NOT APPEAR TO REFLECT CONTAM NATI ON FROM LEACH NG
OF ANY RESI DUAL CONTAM NATED SO LS OR BURI ED BATTERY CASI NGS THAT MAY
REMAIN I N THE BOTTOM OF THE SI NKHOLE.

TABLE 2
SI NKHOLE WATER SAMPLI NG RESULTS *
( CONCENTRATI ONS | N UG 1)

S| NKHOLE WATER TABLE

STANDARDS 870232
CADM UM 10 5
CHROM UM 50 10
COPPER 1, 000 25
LEAD 50 10.6
NI CKEL -- 180
ZI NC 5, 000 17

* PLEASE NOTE THAT THESE CONCENTRATI ONS ARE FURTHER QUALI FIED IN THE R REPCRT.

TABLE 3
SO LS FROM BORI NG VF- 1
( CONCENTRATI ONS | N MT KGQ)

US saL DEPTH  (FT.)

RANGES 0-2 5-7 10- 12 15-17  20-22
CADM UM 0.01-7 2.4 1.7 3.3 3.1 2.5
CHROM UM 5-3, 000 12 14 14 11 12
CCPPER 2-100 65 68 120 75 71
LEAD 2- 200 18 9.1 7.4 12 3.7
NI CKEL 10- 1, 000 18 21 25 37 -
ZINC 10- 300 100 67 100 99 110

US SOL DEPTH (FT.)

RANGES 25-27  30-32 35-37 42-44 45-47 *
CADM UM 0.01-7 1.8 2.3 3.5 2.1 2.7
CHROM UM 5-3, 000 8.4 76 12 5 12
CCPPER 2-100 59 73 85 53 85
LEAD 2- 200 4.9 13 6.3 13 13
NI CKEL 10- 1, 000 24 36 49 24 41
ZINC 10- 300 91 130 170 65 130

*  THESE CONCENTRATI ONS ARE FURTHER QUALI FIED IN THE R REPORT.



TABLE 4
GROUND WATER MONI TORI NG WELL SAMPLI NG RESULTS
( CONCENTRATI ONS I N UG 1) *

MAY 21, 1987
STANDARD VF-1 VF-1 VF-2 VF-3 VF-4
CADM UM 10 5 5 5 5 5
CHROM UM 50 10 6 10 10 7
COPPER 1000 25 25 25 25 25
LEAD 50 0.75 0.6 9.15 10. 95 0.3
NI CKEL -- 210 150 150 150 130
ZI NC 5000 14 35 22 19 16

JUNE 19, 1987

STANDARD VF-1 VF-2 VF-3 VF-3 VF-4
CADM UM 10 8 8 8 8 8
CHROM UM 50 14 14 14 14 14
COPPER 1000 25 25 25 25 25
LEAD 50 12 25 12 1.1 0.7
NI CKEL -- 45 41 62 73 47
ZI NC 5000 20 20 19 7 20

TABLE 5

SURFACE WATER SAMPLI NG RESULTS *
( CONCENTRATI ONS | N UG L)

870213 870214 870215 870216 870218 870219

CADM UM 8 8 8 8 8 8
CHROM UM 14 14 14 14 14 14
COPPER 25 25 25 25 25 25
LEAD 1.6 1.3 1.7 1.4 1.1 1.2
NI CKEL 40 40 40 40 40 40
ZI NC 13 20 10 6 20 5

*  PLEASE NOTE THAT THESE CONCENTRATI ONS ARE FURTHER QUALI FIED IN THE Rl REPCRT.
TABLE 6 *
SEDI MENT SAMPLI NG RESULTS
( CONCENTRATI ONS | N M3 KG

870213 870214 870215 870216 870218 870219

CADM UM . 64 1.3 2.9 1.3 1.1 2.3
CHROM UM 14 6.2 16 4.4 51 9.4
LEAD 5.45 6.7 40 6.5 6.0 21

NI CKEL 1.7 4.0 11 50 4.7 16

ZI NC 15 33 160 47 25 140

* PLEASE NOTE ALL CONCENTRATI ONS ARE FURTHER QUALIFIED IN THE R REPCRT.

TABLE 7
REMEDI AL ACTI ON ALTERNATI VE COSTS

RAA #1 RAA #2 RAA #3 RAA #4 RAA #5  RAA#6
CAPI TAL
COsTS 0 0 381, 030 619,590 630,750 562,460
PRESENT
WORTH 0 260,10 407,040 645,600 656, 760 588,470
ANNUAL COST

PER YEAR 0 6, 860 6, 860 6, 860 6,860 6, 860



